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Istituto di Fisica dell' Universitl, Napoli I want to report on an experiment carried out in Cuba by a group of Italian physicists and which lasted for more than two years (1970) (1971) (1972) . We worked on projects for teaching physics in secondary schools -a matter related to the subject of this session if we agree on a rather wide definition of popularisation.
As you know, after the revolution a tremendous effort to solve educational problems was undertaken in Cuba. To begin, a nation-wide campaign against illiteracy was launched in 1961. Most students and many other people spread out all over Cuba and taught illiterate people in temporary classes. The campaign was successful in eliminating illiteracy almost completely and set the basis for future cultural development; it also had a huge impact on the educational system, in particular by stirring an active interest in students and young teachers concerning the further development of teaching methods in the Cuban schools.
At the end of 1969 we became aware of a specific interest in Cuba to discuss the new teaching methods and projects which were being introduced in Europe and the U.S.A. Because we were strongly interested in what was going on in Cuba, we decided to propose a programme to Cuban officials for a collaborative effort on teaching projects for physics.
Since most of us had much experience in teaching physics in the Italian universities, our first idea was to discuss methods related to Introductory University Physics, but soon our Cuban friends convinced us that their most urgent problems were at the secondary school level. To give you an illustration of this point, I can quote some approximate figures. In 1969-1970, out of a population of 8,500,000 , there were 1,600,000 pupils in the primary school, while the secondary schools were attended by 700,000 and 40,000 students studied in the Cuban universities.
Cuba then started the decade (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) (1979) (1980) coming from d i f f e r e n t schools and o r g a n i z a t i o n s . W e discussed t h e main f e a t u r e s of N u f f i e l d , PSSC and
Harvard P r o j e c t s , devoting a s h o r t time t o t h e Berkeley Physics Course and t h e Feynman LecGures on
Physics. As f a r a s t h e l a b o r a t o r y a c t i v i t y was concerned, we worked with t h e complete PSSC equipment and some of t h e Nuffield k i t s . Also films from PSSC, Harvard and UNESCO s e t s were shown and discussed. P a r t i c u l a r a t t e n t i o n was paid t o t h e problem of r eproducing t h e l a b o r a t o r y k i t s . As you may know, some of t h e most s i g n i f i c a n t k i t s both f o r PSSC and Nuff i e l d P r o j e c t s a r e simple and can be reproduced with- The l a b o r a t o r y work was c a r r i e d out i n such a way a s t o c l a r i f y t h e methods of physics r e s e a r c h , a t secondary school l e v e l . The l a b o r a t o r y m a t e r i a l c o n s i s t e d of 15 complete PSSC k i t s , some k i t s from t h e Nuffield P r o j e c t s and some k i t s prepared by ourselves (essent i a l l y e l e c t r i c c i r c u i t s ) . W e a l s o used some PSSC m a t e r i a l reproduced i n Cuba. The time schedule was such t h a t small groups ( -5 people) worked i n t h e morning i n t h e Zaboratory, while a f t e r lunch everybody joined t o d i s c u s s t h e r e s u l t s obtained. This d i s c u s s i o n was followed by a general l e c t u r e which i n s e r t e d t h e work done i n t h e morning i n t o a wider frame. This was g e n e r a l l y done by a n a l y s i n g t h e
methods used i n t h e l a b o r a t o r y , s t r e s s i n g continuously the teaching a s p e c t s . W e had d e l i b e r a t e l y scheduled t h e l a b o r a t o r y work b e f o r e t h e d i s c u s s i o n and t h e l e c t u r e , because we wanted t o break w i t h t h e t r a d it i o n a l t e a c h i n g r o u t i n e , widely followed i n Cuba, according t o which t h e l a b o r a t o r y work ( i f any) i s t h e r e t o "verify" s c i e n t i f i c laws introduced more o r l e s s dogmatically by t h e t e a c h e r . The l a b o r a t o r y work was meant t o s t r e s s t h a t measurements a r e an e s s e n t i a l s t e p towards t h e understanding of p h y s i c a l phenomena and t h a t t h e c r i t i c a l a n a l y s i s of experimental r e s u l t s i s much r i c h e r than t h e mere q u o t a t i o n of laws.
One of our main problems was t o f i n d a r e f e r e n c e textbook which would n o t d i f f e r t o o much from t h e l i n e which was chosen f o r t h e course. W e adopted t h e PSSC p r o j e c t because a Cuban e d i t i o n of t h e textbook was a l r e a d y a v a i l a b l e , and because we could use cheap PSSC l a b . k i t s of good q u a l i t y which were produced by an I t a l i a n f i r m f o r t h e I t a l i a n market.
W e had n e v e r t h e l e s s s t r o n g r e s e r v e s r e g a r d i n g both t h e content and t h e aim of t h e PSSC p r o j e c t , and i t s usefulness f o r Cuban s c h o o l s . In t h i s connection,
I w i l l mention two p o i n t s , which were e x t e n s i v e l y discussed d u r i n g t h e course. F i r s t l y , gin t h e PSSC s u b j e c t s such a s mechanics of f l u i d s , thermology, a l t e r n a t e c u r r e n t s , and e l e c t r i c c i r c u i t s a r e n o t covered. This i s c e r t a i n l y a negative f e a t u r e i n a developing country l i k e Cuba, where t h e problems r e l a t e d t o production processes a r e overwhelming.
SPcondly, we could n o t agree w i t h t h e philosophy underlying t h e p r o j e c t . As you know, t h e PSSC i s e s s e n t i a l l y meant f o r s t u d e n t s who w i l l go t o TEACHING SCIENCE I N A DEVELOPING COUNTRY
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u n i v e r s i t y and who have t o reach a s quickly as possib l e t h e most advanced t o p i c s . I n our opinion, one of i t s main pruposes i s i n f a c t t o breed a reduced number of s c i e n t i s t s who w i l l form t h e p r i v i l e g e d e l i t e of "explorers of nature".
Statements r e f l e c t i n g a c e r t a i n modern mythology of science can be found throughout t h e t e x t , i n p a r t i c u l a r i n t h e I n t r o d u c t i o n ; even worse, t h e r e a r e f a l s e statements about t h e " n e u t r a l and pure" goals of s c i e n t i f i c r e s e a r c h .
Quoting The 1971 course had some 75 p a r t i c i p a n t s , coming from a l l Cuban provinces. Our work went on i n a very s t i m u l a t i n g atmosphere. One s i g n i f i c a n t and p o s i t i v e outcome of t h e course has been t h e spontaneous formation of twelve "groups of i n t e r e s t " .
These groups were composed of t e a c h e r s from t h e same a r e a , or even t h e same school. Their aim was t o pursue f u r t h e r t h e work on t h e problems discussed i n t h e La Habana, 1971 ). Some of t h e s e were r e l a t e d t o t h e a c t i v i t y of t h e "groups of i n t e r e s t " . W e proposed t o cooperate with them i n view of organizing p i l o t experiments run by t h e s e groups i n t h e i r own c l a s s e s .
W e suggested using p r o v i s i o n a l l y t h e l a b o r a t o r y m a t e r i a l l e f t i n Cuba, and t o attempt t o s o l v e t h e reproduction problem.in t h e meantime. W e a l s o proposed t o organize a summer course where t h e s e groups, which a r e located i n a l l Cuban provinces, could come t o g e t h e r and confront and c r i t i c a l l y analyse, t h e r e s u l t s obtained i n t h e d i f f e r e n t p i l o t c l a s s e s .
Other proposals d e a l t with t h e d i r e c t p a r t i c i p a t i o n of some of u s i n s p e c i a l courses a l r e a d y programmed i n Cuba, o r i n a complete teaching experiment.
W e had decided t o p r e s e n t a spectrum of d i f f e r e n t proposals r a t h e r than a unique programme, because i t was c l e a r t o us t h a t t h a t the f i r s t phase of our c o l l a b o r a t i o n was, i n a c e r t a i n way, already concluded.
During t h e f i r s t and t h e second course, we had d i scussed almost a l l t h e information and i d e a s which we considered a s r e l e v a n t . Organizing y e t another course s i m i l a r t o t h e IInd course held i n 1971 would have been almost a r e p e t i t i o n of work a l r e a d y done.
W e a r e convinced t h a t it i s now up t o t h e Cubans t o make t h e d e c i s i o n s . Because t h e time i n t e r v a l between proposals of t h i s s o r t and d e c i s i o n s i s n o t s h o r t , I do n o t know now what w i l l happen. I f t h e
Cuban o f f i c i a l s accept some of our proposals, o r suggest a d i f f e r e n t type of cooperation, our c o l l ab o r a t i v e work w i l l e n t e r a second phase.
To conclude, I want t o express a personal opinion about t h i s experience. It has been r e a l l y p o s i t i v e .
W e attempted t o s t a r t a process of p o p u l a r i z i n g a c r i t i c a l approach t o physics i n secondary schools. Many p o s i t i v e r e s u l t s a r e due t o the p a r t i c u l a r s i t u a t i o n of post-revolution Cuba. To quote only one of them, I must say t h a t t h e problem of adapting a teaching p r o j e c t t o c o u n t r i e s d i f f e r e n t from t h e one where i t o r i g i n a t e d has been matured and f u l l y understood by us, and transposed from ideology t o r e a l l i f e , only thanks t o our a c t u a l experience i n Cuba.
